Among non-linear optical processes, Four Wave Mixing (FWM) can be exploited for the generation of tunable light pulses in several spectral regions. Usually this process is driven in bulk materials [1] , which are prone to optical damage at high pump laser intensities. Here we report on the implementation of a FWM experiment based on a two-colour ultrafast field interaction inside a gas-filled Hollow Core Fiber (HCF). A FWM-based tunable source of new spectral components is thus obtained. The high-damage threshold and the long interaction distance provided by the HCF-based configuration are suitable for high energy applications.
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In our experiment, 30-fs 0.2-mJ pulses provided by a Ti:Sapphire (Ti:Sa) laser source are used in combination with 20-fs 0.2-mJ pulses delivered by an Optical Parametric Amplification (OPA) systems tunable from 1.3 μm to 1.8 μm [2] . The delay between the two pulses can be continuously changed by means of a nm-precision motorized translation stage. The two beams are focused inside a HCF filled with Kripton. A low-pressure regime is chosen (200 mbar), which ensures proper phase-velocity and group-velocity matching between the interacting pulses. Under the above mentioned experimental conditions, we observe FWM associated to the generation of new components in the visible spectral range. In particular, by operating the OPA at different wavelengths, a tunable FWM spectrum from 530 nm to 650 nm is obtained ( fig. 1.a) . A further fine tuning of the spectrum can be achieved when chirped Ti:Sa pulses are used, by changing the delay between the pulses ( fig. 1.b) . Due to the low temporal dispersion experienced by the pulses, the ultrafast nature of the process is preserved during propagation. FWM pulse characterization is currently being performed. According to numerical solution of the non-linear propagation equations, the duration of the FWM signal is expected to be a few-tens of femtoseconds.
By properly selecting the experimental parameters (gas pressure and type, pulses spectrum and chirp), several kind of FWM processes can be phase-matched, thus allowing the generation of tunable ultrashort pulses both in the mid-IR and in the UV spectral region and potentially providing a flexible source of ultrafast radiation. This possibility is currently under investigation.
In addition, the measurements will be extended to molecular gases, in order to investigate the role of rotovibrational excitation in the FWM process and their non-linear response in the ultrafast regime.
